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DETAILED ACTION 

Claim Objections 

1 . Claims 1, 13, 24 and 35 are objected to because of the following informalities: 
inconsistent term, i.e. "a dielectric insulating layer (claim 1, line 3; claim 13, line 5; claim 24, line 
3 and claim 35, line 3) versus "first dielectric insulating layer" (claim 1, lines 9-10; claim 13, line 
12; claim 24 lines 5 and 8 and claim 35, line 5); "conductive portion (claim 1, lines 3-4) versus 
"conductive area" (claim 8, line 1). Appropriate correction is required. 

In addition, in claim 1 (line 1 1), claim 13 (line 13), changing "the portion" into - the 
portion overlying the dielectric insulating layer - is suggested for clarity. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 24 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In claim 24, at lines 7-9, it recites " an AlCu interconnect comprising a second barrier 
layer disposed on the AlCu via and over the first dielectric insulating layer." The foregoing 
limitations are not consistent with what has been presented in Fig. ID, in which the second 
barrier layer 33 A disposed on the AlCu interconnect 32A and 32B, instead of the AlCu via (i.e. 
the vertical portion filled in the via 26A). 
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Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 7, 24, 30 and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dixit et al (US 6,355,558). 

In re claims 1 and 7, Dixit et al., in Figs. 1-4D and related text, teach a method of 
forming a multi-level semiconductor device wiring interconnect structure comprising the steps 
of: 

• forming a dielectric insulating layer 26 over a conductive portion 24 (Fig. 1); 

• forming a via opening 34 in closed communication with the conductive portion 24 

(Fig. l); 

• forming a barrier layer 44 comprising TiN to line the via opening 34 (Fig.2B); 

• forming a layer of AlCu 50 to fill the via opening 34 to form an AlCu via 50 
including a portion overlying the dielectric insulating layer 26 (Fig.2E); and 

• forming the portion to form an AlCu interconnect line (i.e. the horizontal portion of 
AlCu 50 overlying the dielectric insulating layer 26 (Fig.2E). 

In re claims 24 and 31, Dixit et al, in Fig.2E, teach a multi-level wiring interconnect 
structure for a semiconductor device comprising: 

• a dielectric insulating layer 26 over a conductive portion 24; 
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• a AlCu via 50 (i.e. the portion resides in the via 34) comprising a barrier layer 44 (i.e. 
TiN) formed in the dielectric insulating layer 26 in closed communication with the 
conductive portion 24; and 

• an AlCu interconnect line (i.e. the horizontal portion of AlCu 50 overlying the 
dielectric insulating layer 26) comprising a second barrier layer 56 (TiN) over the 
dielectric insulating layer 26 (Fig.4A). 

In re claim 30, Dixit et al. also teach that the via openings are formed in an aspect ratio 
greater than 1.5 (col. 8, lines 33-37). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 3-4, 13-15, 22-23 and 25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dixit et al. in view of Zhou et al. (US 6,376,353). 

In re claims 3 and 13, Dixit et al. do not expressly disclose that the AlCu layer 50 is 
formed by a magnetron sputtering carried out at a temperature less than about 400 °C. 

Zhou et al. teach using the magnetron sputtering for depositing Al-Cu layer for obtaining 
a good adhesion property (col. 11, lines 32-34 and col. 12, lines 7-8), wherein the temperature is 
about 25 to 500°C (col. 1 1, lines 36-37), which covers the claimed range of less than about 400 
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Therefore, it would have been obvious to one of the ordinary skill in the art, at the time of 
the invention was made, to use the magnetron sputtering technique, as taught by Zhou et al., for 
depositing the Al-Cu layer of Dixit et al., since by doing so it would form an Al-Cu layer having 
a good adhesion property. (col. 12, lines 7-8, Zhou et al.) 

In re claims 4 and 15, Zhou et al. also remedy the deficiency in Dixit et al. because Zhou et 
al. teach that the pressure in the magnetron sputtering is about 0. 1 to 10,000 mTorr (col. 11, line 
35), which covers the claimed range of less than about 5 mTorr. 

In re claims 14, 25, 26, one of the ordinary skill in the art would have been motivated to 
repeat the processing steps in order to form multi-level metallization layers as many as three or 
more as desired. 

In re claims 22-23, 27, one of the ordinary skill in the art would have been motivated to 
repeat the processing steps in order to form multi-level metallization layers consisting essentially 
of AlCu wiring as many as three or more as desired. 

8. Claims 5-6, 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dixit et al. (US '795) in view of Chang et al. (US 6,159,842). 

Dixit et al. do not teach using a FSG for the dielectric insulating layer. 

Chang et al. teach using a FSG for dielectric insulating layer 16 in adjacent to a AlCu 
layer 14. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time of 
the invention was made, to use the dielectric insulating consisting essentially of FSG, as taught 
by Chang et al., as the dielectric insulating layer of Dixit et al., since by this manner it would 
provide a good protection for the AlCu layer (col. 23, lines 48-50, Chang et al.). 
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9. Claims 2, 1 1, 12, 35-37 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dixit et al. in view of Matsubara et al. (US 2004/0000719). 

In re claim 2, Dixit et al. do not expressly teach repeating steps a) through e) to 
sequentially forma an overlying AlCu via followed by an overlying AlCu interconnect line. 

Matsubara et al., in an analogous art of forming a multi-level metallization, teach forming a 
dielectric insulating layer 12/13 over a conductive portion 1 la; forming a via opening in closed 
communication with the conductive portion 11a; forming a barrier layer 14 to line the via 
opening; and forming a layer of AlCu 17 to fill the via opening to form an AlCu via and 
interconnect line 14/17 (Fig.l4A). Matsubara et al. further teach repeating the similar processing 
steps to form a desired multi-level interconnect (paragraph [0135]). 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time of the 
invention was made, to apply the approach of Matsubara et al. in Dixit et al. by repeating the 
processing steps of the formation of the via and interconnect line, since by this manner it would 
form a desired multi-level interconnect structure. 

In re claims 1 1, 35-37, one of the ordinary skill in the art would have been motivated to 
repeat the processing steps in order to form multi-level metallization layers as many as three or 
more as desired. 

In re claim 12, it would have been obvious to one of the ordinary skill in the art, at the time 
of the invention was made, to comprehend that the multi-level semiconductor device consisting 
essentially of AlCu wiring because each level metallization consisting essentially of AlCu (i.e. 
layer 50 in Dixit). By repeating layer 50 (i.e. AlCu), it would form multi-layers semiconductor 
device consisting essentially of AlCu. 
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In re claim 41, Dixit et al. teach that the barrier layer is TiN. 

10. Claims 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dixit in 
view of Zhou et al. as applied to claim 13 above, and further in view of Chang et al. 

In re claim 16, Dixit et al. in view of Zhou et al. do not teach using a FSG for the 
dielectric insulating layer. 

Chang et al. teach using a FSG for dielectric insulating layer 16 in adjacent to a AlCu 
layer 14. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time of 
the invention was made, to use the dielectric insulating consisting essentially of FSG, as taught 
by Chang et al., as the dielectric insulating layer of Dixit et al. in view of Zhou, since by this 
manner it would provide a good protection for the AlCu layer (col. 23, lines 48-50, Chang et al.). 

In re claim 17, Dixit et al. also teach that the via openings are formed in an aspect ratio 
greater than 1.5 (col. 8, lines 33-37). 

In re claim 18, Dixit et al. teach that the barrier layer is TiN. 

1 1 . Claims 38-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dixit et al. 
in view of Matsubara et al. and further in view of n view of Chang et al. 

In re claims 38 and 39, Dixit et al. in view of Matsubara et al. do not teach using a FSG 
for the dielectric insulating layer. 

Chang et al. teach using a FSG for dielectric insulating layer 16 in adjacent to a AlCu 
layer 14. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time of 
the invention was made, to use the dielectric insulating consisting essentially of FSG, as taught 
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by Chang et al., as the dielectric insulating layer of Dixit et al. in view of Matsubara, since by 
this manner it would provide a good protection for the AlCu layer (col. 23, lines 48-50, Chang et 
al.). 

In re claim 40, Dixit et al. also teach that the via openings are formed in an aspect ratio 
greater than 1.5 (col. 8, lines 33-37). 

Double Patenting 

12. Claim 26 is objected to under 37 CFR 1.75 as being a substantial duplicate of claim 25. 
When two claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing one claim 
to object to the other as being a substantial duplicate of the allowed claim. See MPEP 

§ 706.03(k). 

Allowable Subject Matter 

13. Claims 8-10, 19-21, 32-34 and 42-44 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

14. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record neither teaches nor suggests that the conductive portion comprises 

silicide electrical contact areas comprising a CMOS transistor portion. 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-ming Lee whose telephone number is 571-272-1863. The 
examiner can normally be reached on Tuesday-Thursday (8:00 ~ 6:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Oiik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Hsien-ming Lee 
Primary Examiner 
Art Unit 2823 



June 11, 2005 




